Unusual clinical course Background:
Background
Esophageal perforation is a well-defined and severe clinical condition. The most common cause of esophageal perforation, accounting for 70% of the cases, is iatrogenic perforation. The majority of iatrogenic cases are due to endoscopic intervention. Spontaneous perforation, foreign bodies, and trauma are responsible for 15%, 8%, and 5%, respectively, of esophageal perforations [1] [2] [3] .
The mortality rate associated with esophageal perforation is as high as 65% due to the complexity of accessing the esophagus, lack of a potent serosa, extraordinary blood flow in the organ, and close proximity of the esophagus to vital organs [2, 3] . Vague symptoms and physician inexperience may delay diagnosis and subsequent therapy, further increasing the mortality risk [4] .
Here, we present a case report describing the clinical presentation of a patient with an esophageal perforation, to help identify symptoms that suggest the presence of a perforation and ultimately trigger the proper and prompt diagnostic tests.
Case Report
A 70-year-old diabetic Caucasian man was admitted to the emergency department complaining of nausea, vomiting, and abdominal pain. Physical examination revealed a Murphy sign. Abdominal ultrasonography and computerized tomography (CT) revealed emphysematous acute cholecystitis. Both the complete blood count and blood biochemistry values were normal except for a white blood cell count of 18,000 cells/mm 3 . An emergency laparoscopic cholecystectomy was performed without perioperative complications. The perioperative insertion of an 18F nasogastric tube (NGT) was performed by the anesthesia team. The day after the operation, a physical examination revealed diminished breath sounds at the right lung base and a temperature of 38°C. An erect chest radiograph showed a small, right-sided pleural effusion. An initial diagnosis of pneumonia was made, and intravenous administration of antibiotics was initiated. The next morning, the patient's condition had deteriorated, and a repeat chest radiograph revealed an increase in the pleural effusion as well as pneumomediastinum. A CT scan with oral and intravenous contrast revealed a contrast in the right pleural cavity, suggesting a diagnosis of esophageal rupture ( Figure 1 ). The patient was stabilized, and upper gastrointestinal endoscopy showed a perforation at the 28 th cm from the incisor teeth ( Figure 2 ). The patient was referred to a chest surgery center where he underwent thoracotomy and wash-out, esophageal repair, and insertion of a feeding jejunostomy. The jejunostomy was removed 1 month later. At a 6-month follow-up appointment, the patient had no complaints and a thorax CT scan indicated the absence of a perforation (Figure 3) . At the time of the esophageal perforation diagnosis, we believed that the cause of perforation was NGT misplacement.
Discussion
NGT intubation is performed at hospitals to allow fluid administration or gastric decompression. Although it is considered a safe procedure, complications can arise due to NGT misplacement or trauma caused by the NGT itself or intubation. NGT misplacement is typically endotracheal or intracranial [5] . Misplacement within the upper gastrointestinal lumen is usually detected by a kink in the oropharynx or esophagus. During NGT insertion, traumatic complications such as epistaxis or a sore throat may occur. More catastrophic complications such as esophago-arterial fistulas and NGT syndrome caused by mucosal irritation or perforating injuries can occur, especially in long-term placements. Submucosal insertion may result in partial perforation; esophageal or gastric perforations may be complete. The subsequent complications are identified by the structure that is perforated (e.g., mediastinitis or pneumothorax). In situations such as recent mid-facial trauma or surgery, NGT insertion is contraindicated. When strictures or diverticula are present, NGT insertion is relatively contraindicated [6] . To assure correct NGT insertion, certain protocols must be followed. A specimen aspirate from the NGT must be tested using universal indicator paper (the use of litmus paper is contraindicated); a pH <5.5 specifies a gastric aspirate. If this test result is ambiguous, the location of the NGT tip should be determined by a chest radiograph; visualization of the tip below the diaphragm, removed from the bronchial tree, verifies appropriate placement. Auscultation of air insufflation over the stomach is not recommended [7] . Regardless of whether counteraction is perceived, the physician must be careful not to apply excessive force; soft, elastic, round-ended NGTs may also be helpful.
Unlike our case, studies by both Gruen and Fisman revealed perforations in the upper esophagus. On the 5 th day after nasogastric application, 2 patients were diagnosed with left-sided perforations, treated medically, and discharged in Gruen's study, and 1 patient was diagnosed with a right-sided perforation and died following surgical treatment in Fisman's study [8, 9] (Table 1) . Manhal et al. described 33 cases of esophageal perforation between 1976 and 1991. Of the 33 cases, only 1 perforation was due to NGT insertion [10] . Jackson et al. reported a case of esophageal perforation caused by NGT insertion. They suggested that percutaneous endoscopic gastrostomy may be an alternative to nasogastric intubation for long-term enteral feeding. According to their report, if esophageal perforation is suspected, the tip of the tube must be visualized radiographically in the stomach prior to initiation of tube feeding. The outcome of surgical treatments is affected by the size and location of the perforation, degree of local tissue necrosis, and time elapsed since the perforation occurred. If more than 24 hours has elapsed, extensive tissue necrosis may occur, resulting in a higher risk of complications [11] . Kuo et al. described an esophageal perforation in a 47-year-old tracheostomized male patient with long-term NGT placement [12] . Tiller et al. reported that early recognition of an esophageal perforation after insertion of an NGT is the best prognostic indicator of outcome [13] . It is recommended that perioperative prophylactic NGT insertion be performed either by an anesthesiologist or under the supervision of an anesthesiologist to prevent unwanted complications such as perforation [14] .
The current treatment of esophageal perforation is based on retrospective studies from a few institutions [2] ; prospective randomized studies have not been performed. However, quick diagnosis and treatment will reduce the morbidity and mortality associated with esophageal perforation. The primary treatment strategy of esophageal perforation includes an antibiotic regimen to treat infection and prevent perpetuation of contamination, feeding support, and provision of the continuity of the digestive tract. Several treatment approaches can be used, depending on the choice of the surgeon and the center, amount of time elapsed since perforation, location or cause of the perforation, and presence of pathology in the esophagus (Figure 4 ) [15] [16] [17] [18] [19] . 
Conclusions
Complications of NGT insertion are uncommon; however, the consequences are potentially serious and the anatomy of the 
